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Abstract

The basis of any ELISA variant is the determination of enzymatic reaction products in the
examination of tested samples in comparison with negative and positive controls. The method
has high sensitivity and specificity, which is 90%.
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Introduction

The primary process in immunoassay (or immunoassay) is the stage of “recognition” of the
analyzed compound by an antibody specific to it. Since the process of formation of
immunochemical complexes occurs in a strictly quantitative relationship due to affinity,
concentrations of components and reaction conditions, it is sufficient to determine the initial
concentration of the analyzed compound to quantify the immune complexes formed. For this
assessment, either direct determination of the concentration of immunocomplexes formed (type
1) or quantification of the remaining free specific binding sites (type 2) is possible. The second
common step in any immunoassay method is the formation of binding of the enzyme-labeled
compound to a specific complex or free binding centers. Finally, the final mandatory process
in immunoassay is the transformation of the enzyme tag into an appropriate signal measured by
some physicochemical method (spectrophotometric, fluorimetric, fluorescent, etc.), which is
achieved by measuring the rate of transformation of the substrate or the amount of product
formed over a fixed time interval. Taking into account the above described approaches for the
determination of specific complexes, further classification of immunoassay methods can be
made according to the type of reagents used in the first stage of analysis. If at the first stage
only the compound being analyzed and its corresponding binding centers (antigen and specific
antibodies) are present in the system, the method is non-competitive. For a type 1
noncompetitive assay, the optimal ratio of components is one in which the concentration of
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binding centers is significantly greater than the concentration of the compound to be
determined. A prerequisite for the Type 2 non-competitive assay is that an excess or comparable
concentration of the compound (antigen) to the specific binding sites is maintained, since the
difference between the total number of binding sites and the number of immune complexes
formed is determined. If the analyte compound and its analogue (enzyme-labeled analyte
compound or analyte compound immobilized on a solid phase) are simultaneously present in
the system at the first stage of analysis, competing for the specific binding centers available in
relative shortage, the method is competitive. A prerequisite for the competitive method is a lack
of specific binding centers relative to the total concentration of the analyzed compound and its
analog. The next principle of classification of immunoassay methods is their division by the
type of reactions performed at each of the immunochemical stages. In accordance with this, all
methods can be divided into two groups - homogeneous and heterogeneous. Various variants
of solid-phase immunoassay have now been developed:

1. “Sandwich” method. The general scheme of the method is as follows. Antibodies to the
antigen under study are adsorbed on the solid phase. After incubation of the test material and
formation of the antibody-antigen complex, the unbound components are removed and the
conjugate, i.e. enzyme-labeled antibodies to the desired antigen, is added. At the end of
incubation, followed by removal of unreacted conjugate by washing, a complex is formed in
which the antigen seems to be enclosed between two layers of antibody. The presence of
enzyme-labeled antibodies is detected using the appropriate substrate. "The sandwich method
IS used to detect HBsAg, HBeAg, hepatitis A virus antigen.

2. Indirect ELISA. Antigen is immobilized on a solid phase, after incubation of the test
material and removal of unbound components, enzyme-labeled antibodies to human
immunoglobulins of the 1gG class are added, which interact with the Fc-fragment to 19G. After
the substrate-enzymatic reaction, the results are recorded. In the presence of antibodies, the
level of optical density of the reaction exceeds the values of negative samples. This method is
used to detect antibodies to the hepatitis C virus.
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3. Competitive method. To the antigen immobilized on the solid phase simultaneously add the
test material and conjugate. During the reaction, the labeled and test antibodies compete for the
active centers of the antigen immobilized on the solid phase. After completion of incubation
and removal of unreacted components, an enzymatic reaction is carried out, the results of which
are inversely proportional to the amount of antibody in the test sample.

4. Inhibitory ELISA. Standard AG is adsorbed on a polystyrene ball, after incubation with the
test material and removal of unreacted components, enzyme-labeled AG is added, which
interacts with free antibody binding centers that have interacted with the antigen sorbed on the
solid phase. In the presence of antibodies in the test sample, the level of optical density of the
reaction exceeds the values of negative control samples.
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"\_ 5. Direct ELISA. In the first step of the reaction, the test sample is fixed on a solid phase. The
@L conjugate is then added to it. After removal of unreacted reaction components, an enzymatic
reaction is carried out, the intensity of which is directly proportional to the content of the
antigens under study in the sample and generally indicates their presence in the material under
study. Competitive solid-phase methods are less sensitive than non-competitive methods. The
limit of detection of various compounds for them is limited both by the sensitivity of enzyme
label registration and antibody affinity, while for non-competitive methods, in the absence of
nonspecific interactions, - only by the sensitivity of enzyme detection. Therefore, high-affinity
antibodies must be used to achieve a high sensitivity of the competitive assay. Homogeneous
ELISA Homogeneous ELISA methods are those that are performed in a single-phase system
and do not require a stage of mechanical separation of the formed complexes. In all schemes
of homogeneous immunoassay, the concentration of the remaining vacant specific binding sites,
rather than the specific antibody-antigen complex formed, is recorded. However, in contrast to
heterogeneous schemes, the observed enzymatic activity corresponding to the concentration of
unoccupied specific binding sites can either decrease or increase due to the different nature of
the effect of ligand binding on enzymatic activity.
Thus, the introduction of a tag into the antigen molecule is one of the most common approaches
in homogeneous immunoassay methods. All homogeneous methods are competitive and are
based on the simultaneous interaction of the analyzed and labeled antigens with antibodies.
After the formation of the corresponding immunochemical complex in the solution, the
enzymatic activity is measured, which is proportional to the concentration of free or bound
labeled ligand. The antibody forming a complex with the antigen inhibits the activity of the
bound enzyme.
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